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ABSTRACT 


A method for generating a plurality of drug-containine 
nucrocapsides employs one or more atomizers to form the 
microcapsules by the phenomenon of solvent exchange A 
plurality of microdroplets of an aqueous solution is con- 
tacted with a plurality of microdroplets containing a polymer 
dissolved in a hydrophilic solvent under conditions whereby 
the polymer solution envelops the aqueous microdroplet 
Lxchange of solvent molecules between the aqueous core 
and its polymer-containing shell deposits the polymer as a 
membrane around the aqueous core. A preferred atomizer is 
a coaxial ultrasonic atomizer. Microcapsules can be gener- 
ated in air as well as when submersed in a collection bath 
Uesired properties of the microcapsules, e.g., controlled 
rckasc can be achieved by providing protective excipients 
within the aqueous core, providing a hydrophilic polymer 
capable of undergoing a sol-to-gel transition within the 
aqueous core, optimizing selection of the polymer solvent 
adjusting relative flow rates, and the like. 
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AB Disclosed is a method for generating a plurality of 

drug- containing 

microcapsules employs one or more atomizers to form the 
microcapsules by the phenomenon of solvent exchange. A plurality 
of microdroplets of an aqueous solution is contacted with a 

plurality of 

microdroplets containing a polymer dissolved in a hydrophilic 
solvent 

under conditions whereby the polymer solution envelops the 
aqueous 

microdroplet . Exchange of solvent mols. between the aqueous 
core and 

its polymer- containing shell deposits the polymer as a membrane 
around 

the aqueous core. A preferred atomizer is a coaxial 
ultrasonic atomizer. Microcapsules can be generated in 
air as well as when submersed in a collection bath. Desired 
properties of the microcapsules, e.g., controlled release, can be 
achieved by providing protective excipients within the aqueous 

core, 

providing a hydrophilic polymer capable of undergoing a 
sol-to-gel 

transition within the aqueous core, optimizing selection of the 
polymer solvent, adjusting relative flow rates, and the like. A 
solution of 2 % PLGA in Et acetate and an aqueous solution 

containing 0.2 % 

sodium alginate were delivered in to a coaxial ultrasonic 
atomizer. The aqueous solution flowed through the inner nozzle 

at 0.25 

mL/min and the polymer solution flowed through the outer nozzle 

at 

1.5 mL/min. For confocal microscopy, the dye in the aqueous 
solution was 

replaced with 2.8 mg/mL FITC-dextran, and 0.4 mg/mL Nile Red wa,?^ 
added to Et acetate. Upon the onset of the ultrasonic 
vibration of the atomizer, both liqs. were fragmented into 
microdrops. The collision of multiple drops in air produced \ 
microcapsules. Thus formed microcapsules were collected in a 
water bath containing 0.15 M calcium chloride for stabilization \ 
of the 

microcapsules through formation of calcium-alginate gel. 
IC ICM B29C039-10 
NCL 264004000 
CC 63-6 (Pharmaceuticals) 

ST drug polyester microencapsulation ultrasonic 

atomizer 
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IT r Drug delivery systems 

(microcapsules , controlled-release ; microencapsulation 
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Gene, animal 
^Oligonucleotides 
Polyesters, biological studies 
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acid-lactic acid copolymer 

(microencapsulation of drugs using ultrasonic 
atomizers) 
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US 2002- 

365411P 


P 


2002 


0319 
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AB A method for generating a plurality of drug -containing 
microcapsules 

employs one or more atomizers to form the microcapsules by the 
phenomenon of solvent exchange. A plurality of microdroplets of 
an aqueous solution is contacted with a plurality of 

microdroplets containing 

a polymer dissolved in a hydrophilic solvent under conditions 
whereby the polymer solution envelops the aqueous microdroplet . 

Exchange 

of solvent mols. between the aqueous core and its 
polymer-containing shell 

deposits the polymer as a membrane around the aqueous core. A 
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preferred atomizer is a coaxial ultrasonic atomizer. 
Microcapsules can be generated in air as well submersed in a 
collection bath. Desired properties of the microcapsules, e.g., 
controlled release, can be achieved by providing protective 
excipients within the aqueous core, providing a hydrophilic 
polymer 

capable of undergoing a sol-to-gel transition within the aqueous 

core, 

optimizing selection of the polymer solvent, adjusting relative 
flow rates, and the like. Microencapsulation using a 
coaxial ultrasonic atomizer was carried out with 

glycolic acid-lactic acid copolymer in Et acetate and an aqueous 
solution 

containing Na alginate . 
IC I CM A61K 
CC 63-6 (Pharmaceuticals) 

ST microencapsulation ultrasonic atomizer 
IT Polyesters, biological studies 

( hydroxy carboxylic acid-based; microencapsulation 

using ultrasonic atomizers) 
IT Drug delivery systems 

(microcapsules; microencapsulation using 

ultrasonic atomizers) 
IT Piezoelectric apparatus 

(microencapsulation using ultrasonic 

atomizers) 
IT Gene, animal 

Oligonucleotides 

Polysaccharides, biological studies 
Proteins 

(microencapsulation using ultrasonic 

atomizers) 
IT Encapsulation 

(microencapsulation ; microencapsulation 

using ultrasonic atomizers) 
IT Spray atomizers 

(ultrasonic; microencapsulation using 

ultrasonic atomizers) 
IT 64-19-7, Acetic acid, biological studies 79-20-9, Methyl 
acetate 

109-94-4, Ethyl formate 141-78-6, Ethyl acetate, biological 
studies 7732-18-5, Water, biological studies 34346-01-5, 
Glycolic acid-lactic acid copolymer 

(microencapsulation using ultrasonic 

atomizers) 
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ACCESSION NUMBER: 2003:666573 HCAPLUS 
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TITLE: New microencapsulation technique 
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SOURCE: Polymeric Materials Science and Engineering ( 

2003), 89, 143-144 
CODEN: PMSEDG; ISSN: 0743-0515 

PUBLISHER: American Chemical Society 

DOCUMENT TYPE: Journal; (computer optical disk) 

LANGUAGE: English 

AB A method is presented for the microencapsulation based 
on the solvent exchange method combined with a coaxial 
ultrasonic atomizer. The microencapsulation 

system is depicted and described. A solution of 2% 

poly (lactic-co-glycolic acid) (PLGA) in Et acetate and an aqueous 

solution containing 0.2% Na alginate were sep. fed into an 

ultrasonic atomizer through coaxial cables. The samples 

were characterized by confocal laser scanning microscopy (CLSM) . 

To do so, fluorescein isothiocyanate (FITC) dextran and nile red 

were added to the aqueous solution and the PLGA solution, resp. 

The 

microencapsulation is a result of the random collision 
among multiple drops of the polymer and the aqueous solution 
The mild 

conditions of the process make it suitable for the encapsulation 
of proteins or peptides. 
CC 66-2 (Surface Chemistry and Colloids) 

Section cross-reference (s) : 63 
ST microencapsulation solvent exchange ultrasonic 

atomizer pharmaceutical dosage 
IT Solvents 

(exchange; microencapsulation technique using 
ultrasonic atomizer based on solvent exchange method) 
IT Interfacial structure 

(microencapsulation technique using 

ultrasonic atomizer based on solvent exchange method) 
IT Encapsulation 

(microencapsulation ; microencapsulation 

technique using ultrasonic atomizer based on solvent 

exchange method) 
IT Drug delivery systems 

(microspheres; microencapsulation technique using 
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IT 


IT 


ultrasonic atomizer based on solvent exchange method) 
Spray atomizers 

(ultrasonic; microencapsulation technique 
using ultrasonic atomizer based on solvent exchange 
method) 

141-78-6, Ethyl acetate, properties 9005-38-3, Sodium alginate 
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A new microencapsulation technique called the solvent 
exchange method was described. The solvent exchange method 
utilizes interfacial mass-transfer between two mutually soluble 


and produces reservoir-type microcapsules. Ultrasonic 
atomizer (s) were employed to implement the solvent exchange 
method. A large number of microcapsules were produced as a 
result of 

collision among multiple drops of component materials. 
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ABSTRACT: A new microencapsulation technique that utilizes 
interfacial mass 

transfer between two mutually soluble liquids has been developed. 
The 

technique is based on formation of a solid polymer film at the 
interface 

of a solution of a water- insoluble polymer and an aqueous solution, 
resulting from the mutual mass transfer of solvents (i . e . , solvent 
exchange) . Reservoir- type microcapsules were prepared by inducing 

this . 

phenomenon to occur on the surface of an aqueous droplet . One h 

method of 

implementation employed a dual microdispenser system that consisted 
of ' y 

two ink-jet nozzles. The nozzles, producing droplets of a polynfe^ 
solution and an aqueous drug solution, respectively, were a^qrag>to 
allow collision of pairs of the droplets. The collision resiA^^d^in 
spreading of the polymer solution on the aqueous droplet and\ 
simultaneous ^ 
solvent exchange, to form a polymeric membrane around the aqueous 
droplet. The formation of the polymer membrane depended largely on 
the 

favorable spreading of the polymer solution on the aqueous droplets 
and 

fast solvent exchange, and required judicious selection of the 
organic 

solvent. Simple and fast screening methods were developed for 
selection 

of a proper solvent . Ethyl acetate was chosen as one of the most 
desirable solvents through the screening procedures. Ethyl acetate 
and 

the dual microdispenser system were used to form microcapsules that 
were 

subsequently examined by microscopic methods to demonstrate their 
unique 

geometry. 
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A new microencapsulation technique that utilizes interfacial 
mass 

transfer between two mutually soluble liquids has been 
deve 1 oped . The 

technique is based on formation of a solid polymer film at the 
interface of 

a solution of a water- insoluble polymer and an aqueous solution, 
resulting 

from the mutual mass transfer of solvents (i.e., solvent 
exchange) . 

Reservoir-type microcapsules were prepared by inducing this 
phenomenon to 

occur on the surface of an aqueous droplet . One method of 
implementation 

employed a dual microdispenser system that consisted of two 
ink- jet 

nozzles. The nozzles, producing droplets of a polymer solution 
and an 
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aqueous drug solution, respectively, were aligned to allow 
collision of 

pairs of the droplets. The collision resulted in spreading of the 
polymer 

solution on the aqueous droplet and simultaneous solvent exchange, 
to form 

a polymeric membrane around the aqueous droplet. The formation 
of the 

polymer membrane depended largely on the favorable spreading of the 
polymer 

solution on the aqueous droplets and fast solvent exchange, and 
required 

judicious selection of the organic solvent. Simple and . fast y 
screening \x\ 
methods were developed for selection of a proper solvent. Ethyl uV 3 
acetate was 

chosen as one of the most desirable solvents through the 
screening 

procedures. Ethyl acetate and the dual microdispenser system were 
used to 

form microcapsules that were subsequently examined by microscopic 
methods 

to demonstrate their unique geometry. 
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